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(5*^ Abstract: A substrate processing apparatus stably and efficiently conducts a film-forming process on a substrate to be pro- 
cessed. In the substrate processing apparams, the substrate to be processed is supported at a position facing a heater portion and a 
holding member for holding the substrate is rotated, whereby the temperature distribution of the substrate is kept uniform and a warp 
of the substrate is suppressed. The inner wall of a process container is covered with a quartz liner which is made of an opaque quartz, 
^ and thus protected from ultraviolet rays emitted from an ultraviolet light source. The temperature rise of the inner wall caused by 

Oheat from the heater portion is suppressed due to the heat insulating effect of the quartz liner. Consequently, the life of the process 
container can be prolonged. 
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S^Pi) i^mEir^m^ 120a'-120c ^^-T^o «tS^*KW«. -{I^mii 
U12 0(Djgmi 2 0 a~l 2 0 c\zmm^flft^WiX^^Mo 
25 ^$ttrc«!!3ilS4^rt. -{JM^mt 12 0 a; *fz:^— 1 2 8 {j: J: >9 

^smmxmm^nx^^ . :Ln\^xy)s i ct-i? 1 1 4(D?mi^i:^MM^^ 
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1 3 4©±^;&Sj5$-a'^i^rc^'a^l 3 2 a Si C1^■fe>^^5^ 1 1 ScO^^^ffl 
tfSS^^IfUl 3 2 b a:^:t^5o ^UT. #|^T-A 1 3 2t^J*, ^Jl^gPl 3 2b 
t) '^''ij'tJlM^i-f-S S^fctoa^lf V 138a~138c iim:^^^ 12 0 

10 ^^l^^l 38a~138c{l, Si Ci^-feT"^ 1 1 8 (T^^j^P^^b^^'Ofi^I^^^ 
oXm&M^^^fcmi 1 8 a~l 1 8 cJvl-^'&i-S^m^TUT^SD. 
T—J^ 13 2 >&s±#-t-5 ;i li: J; !!) S i Ci?-fe:/i? 118 (D±:^\z.mmir:bo * 
^^tf^- 138a'-138cJ*. Si C^-^Zf^ 118 (^J^f^iL-O; 

m^ir^x^imf^^f}.f^^mmfi 20(Dm^i 2 0 a~i 20c 

15 v^j:5{^:iBa$ttTV^S„ 

#^T— A 1 3 2 igi^ci/}?^/ h 9 8 <^n/3^'iy h^N^ K^^^^SSW^^ 
•9 W-t-iUMtiliia^^fc'i^l 38a~138c ^^it*iHg^*RW<DT®{-^g|$-* 
TlSE^iQ^S^WSr^^ifmtl 2 0(D)g5$|Sl 2 0 a~l 20 c J;Di^t>±tfSo w 

20 S r t }J5-Br|gij:/jt t) ^ ^^T—J>> 13 2 }as|^T-r S ^ "r*|J[^j!SSSt^^^ b 

25 ^tbXV^So -^fc. ^H^^^-f-M 0 on. ^3^5 J: 5 fcTlaJ-i^— ;^ l O 2 a;. 
fl!J®<Jr— 1 0 4 i:. ±U^—P^ 1 0 & ^5"^^/^i^^ 112 (D^m^U^P^ 

wo:^^9^':M 0 on, ■^u-^:^^m8 4^m^'r?>^mm^2 2s.t>*^ 
#8 2<Di^MSra5;itfcj:t). immk2 2Rxmem8 2(DmBm^m±-i- 
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S y b 2 7 2 2 ©BftlHS 2 2 a iJlSl «!) #lt btvT:fe ^ . 

^^^ISS9 0 ?lr^L-C*Qia^Sl2 2<©#t^P 9 2 {Zligai^iLTV^So 
n <D y h X-r^FP 2 7 Tft. A r ^(D:^IStt;^f;:^ t mzmm:ff:^tm 

9 6 1;: M^$nT*5 v) ^ Wm^mw^m^ir^ t ^ (OTf.^^ hxW:/ 9 6 

20 h^Vi'::^9 6 (rmWsm^'^t^xm^'^i^v ^ 9 8 f/NV K:a5^ 

(1) -hlB;;Jf;^i!t#t/X/H$9 3(Z>#^(cov>TPJNBf;i^5gi-So 

018 X/vgp 9 3 <D#^:S:Jfc:^UT:^-t1^tBiaTfeS„ 019 

25 rt;?f;^itltyX/i^9 ScD^j^Srfe'cur^^i-^gl^B^-TffcSo 0 2 0 t±:^f 
It / X/^gU 9 3 (D«j^tri£^UT^t-iEffiia-e$>§„ 

HI 1 8 Ib^^ 2 0 <J; 5 :ff:^m^y X/i.^ 9 a 

IBy *-h:7^7X-^|F|S2 7<Z)#t^^9 0^3ga§H5^ii?L9 2^^U ^51 
qrL9 2©Ji:l^lc:^gc©'!ftlt7L9 3 a 9 3 a „:55^*|^il^c-^J{^:m^$^^yt/ 
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X/^*g9 3 b i~9 3 b 3^S^!9#lt e>tUTV^S„ i!ftlt?L9 3 a i~ 9 3 a „fi. -e^l 
:$^mmm'^\^. ^hmb^h^^m^llQ 3 a i~9 3 a ^^WtntctK 

5 ^fd, / XMS 9 3 b i~ 9 3 b 3(*. -ff:^^^/ 9 3 

TV>5o ^t^fcfc. i!tttdFL9 3 a i'-'9 3 a „j5^b>!ftlt$tT.fc:«f;^fi. :^f:^i^My 

x/v§p 9 3 (Dmmii «? ttrife-jjimso 

m^\t^ tlt7L9 3 a i~9 3 a „d5>-?^7^(Z>y X/V-Wl^lzlf^ltb^-CV^Sm 
-^tilW:. '«m9 3 a i~9 3 a,d>^itM^tty5:;^f;5^0-§P35VX/VW!^<D^:fy 

Ud^U/^;6SP>. ;*:^^m*. itlt?L9 3 a i~9 3 a „;6S:^f;^«!tJ|t/ X/HfP 9 

^fc. X/V^9 3 b i~ 9 3 b 3}31^I^-t- ^F^Ml-fis :«f^tg* «9 t \^Xm 
■ mt^m^Q 3 Ci~9 3 c 335SJ^J^$tLTV^5o :i<0|lfl|$9 3 Ci~9 3 c gJ^Slt 
lt?L9 3 a i~9 3 a „<D_bil5lJ:^tt e>tfrV>5(Z)'e. #l!ftlt?L9 3 a i~9 3 a „ 

$ #lia§P9 3 c i~9 3 c 3}*, ;{f;^i!tlt/X/i'laJ9 ^^MM-t^iS:^^ 

,^?L9 3 di~9 3 d3:aS]ga$nTV^So '=!=':*:(D;^f7;#fc^?L9 3 dafi. 

25 -^eUT^ tf:*:©:i{f;^#^j^7L9 3 dzt!:^. ||l<^-^;^:7o— =ti/fa— 99 7 

a(;iJ;oTiifD40J^$n/c;^f;^;$s:^f;;!i^^<i={^9 9 2^^bT#t^$tb^„ 
^#t*^dFL 9 3d z(0&^\zMm-^f^^f^fSy^m^ll 9 3 d 1, 93d a^Clt*. 0 2 

9i, 9 9 3^:fhUT^j^$tb5o 
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^fCx riVh n— 7 9 7 aJtt;^ll2(^'r;^7n— ^l3— 

7 9 7 b f*. :^:^m^^9 9 4, 9 9 s^^l-X:ff:^m^^S 4 ^gg^$HT*3 

||l<D-^;:^7n— 3 V htt— 9 9 7 a^-a?||2 <D-^j:^7n— ra^- h ^ 9 7 
5 b;?i^^.#t^§ttfc:^f;^}^. :^y^^m^^9 9 1~9 9 3=lr^UT;;^f>^^^?L9 3 d 
1^-9 3 dgjcM?). #|iafB9 3 ci~9 3 C3^^:^«$i^fcm^ i!ftlt?L9 3ai~ 
9 3a „35^b7'n-fe;^^ra 8 4 {::|RlJtTi!tlt$tl/5« 

>^o-fe:><i^ffi8 4i^©;«f;^«. «yg^ 2 2 ©floifP 2 2 a (Dmm^m^m&'r 

^^yX/l^md 3 bi'-'9 3hs(DmHll9 3 a i~9 3 a „3&>e>::^n-fe;^^|^ 8 
-tf^S^ 2 2 2 2b <B!J-^|ifgtl.So 

^ e> 151. 2 2 (Z)^iH5 2 2 b inifcfi. m^22h (DmM:^\PiKm&rr^ 

^:^?^j(^<^#^P7 4/as||pbTV>5;fei?). 7'i3ir;^^W8 4i^(^;5f;^«. 

1 <D-=r:^:7a — n:/ hn— 7 9 7a i:^20-^;^7o— h 7 9 7 b 

20 ti-e$>So ^fefcfi. ^l<^>-^;^7ti— ni^hn— ^9 7 a ^||2(D'^;^:7^ — 
=I^/^a-^9 7 b ^T-^7fe6ffi«cD:^f;?^%#t^5^^t>-C't. mx.it. mi 
<D-r;^7o— 7 9 7 a{5:j;t)^^:«^;^<^^^»^J1^^ffv\ ^20-^;^ 
7n-=i>'how-997bi::J;t) ^;^f ;^ <D«f5S$!l^iSr^T 5 - ^: t>-5rigi?fc §0 

25 mf htb?>o 

(2) rrT\ t-i5^^a5 2 4(D«^JcoV^Tl^#lltcl|5£5^i-So 

02 m^^—'^n2 4(Dm^^iAXi^x^irimmmxh^o m2 2}it— 

m2 1 RXJ^m 2 2K^:^MX^\^. t — t^^HS 2 4 fi. rJl^^^^(D^—:^ 
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1 1 0 {z::^^^/^-:;?^ l l 2^^U ^S^2 2(0^2 2 c {^yv^^*^! 
AQ^^\^xm^^Mo ^l^X, ^^^/i-t^^l 1 2<Dp^^^mi 1 3 
S i Ct— tJ'l 1 4RnmiRkimtl 1 6^5j|ji^§tb^„ ^(Dfcib. S i Cfc — 
^11 4:S.tJ«S^M-l 1 6{i. 2(D7°tHr>^^W8 4:a^fePiiil$ 

S i C'^'kzf^ 1 1 8 S i C fc— 1 1 4 iijca-I^J-rS J: 5 l^^^^^/Vi^-Y 
1 1 2±l3:^$tl/T*3!9, /-^-^n^— 1 1 9i^2:^Xmm7!)m^^fl?)o w 
(0/-?-r npi— 1 1 Si Cf-feT'^ 1 1 8 ;a5M^tT/5<^lil#oT^C5 

10 mm^^ ^mn^^) j^ia; 9 s i c1^-fe:/^?' 1 1 8(D?a^^S!j^-r^t><^ 

Xh D . $iJ#PlHl^t?{i. / V n p< -iJr 1 1 9 (j: j; JT) ;^tjti ^ tbfcfi^«-^;5^ 
3gSWrc>Mi[^m?i!lb. ;l(Z)^i^l!|^iJF^^:^<5v^TS i C\i-^ 1 1 4<^|§f!!S 

*fc. ;5"^-</v^;?-^ 112 (DF^Ifls^M 1 1 3 ft. Witr^ X 5 lJ:^a^2 2 
15 8 4^^1-6 y^n-fe:;^^r^ 8 4 i:(DlE;'3M:e>5/h$ < 

'<-;^ 1 1 0 Fimmz-j^^^tixis^ . ^m^^a^mti 2 o oim 1 2 o 

(D||i(^)7k^i 4 4}5s^^tbt^Tv^;5o ;^i i on^ T/i-5.^i^xtb^(D 

^fc. y^i^i^i 4 0fi> ;^i 1 0 ti^k^^2 2<d^2 2 c t<Dmi^ 
25 ^3fe-t-5l|i<^:79>'t^i4 6fc. f$i(D-:^9:^i^i 4 6(Dp^mi^^ir?>f^2 

(Oy^l^i^l 4 8 t^m.^^t>^fcm^Xh^o f^l(Dyv^^iyl4 6(Dj;^mm 

kM. m:^m^m^m^^iinf^^7i^m(Dm2(D:^^i 5 0;6s^{tfettTV^^o■ 
±^7i<i^n4 6i)^ib^^flf^^^n. -hlETdCl^l 4 4RXJ^1 5 0^m 

th?>:Lti^i:y)^ s i CM—^i 1 4(D^Ki:V)M^^fift'^—::^i 1 o:rtj? 
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*fc. -<-;5?> 110 OTBJ^itl. Tlcl^ 1 4 4 {c?»7KSr^ftA§^5m 1 (DmA 
If !^ 1 5 2 ;JS5g3l$ tbSm 1 (DrnXQ 154^:. 7K!^144 ^a^gU:fe:^^^7K^ 

#ttt-r^$igffiw^i 5 6f)mm^^^f$i(DmmQ 1 5 s ^;os|g^tp>tLTv^5o 

S Ji^/v- M 6 0 ^jf ii-fSfc&o^f^^L 16 2 ;6SJS^lRl{;im^ 8 ~ 1 

1 1 0T®<^^:fe-lRl±<^4'l^'feg#)aii::{*. S i Ct— 1 1 
4<?DmS<S^M5^t-5:/hfeoms^;a>e>/j:5^aS■fe^^1^l 64i:. SiCfc— ^5^1 

10 1 4}cm^#t^-5fcie)o®l^-://^^^md=^ (y/whi^i^^^) i e e a 

~1 6 6 f ^S^^tbtb•rv^5o i^^ S i Cfc—iS? 1 1 4\Z.\-i^ SocD^^^Sjf^^ 

$tT/T*5 1) . wm^—zf/i'mmmm^ lesa-ieef i'i'^mmKmm^^ 

15 AWi 6 8;as^a$tT.6^2(^g^p not. tKSSi s 0 5^3lJgU:rc^^^7k 

^#ai-rs?5ifflifssi 7 2-imm^n^m2(Dmmi=i 174 ^^«tbnTv^;5„ 
2 3 2 (^^fftAP 1 7 os-t;^^ 2 (D^Ktti p 1 7 4 (DnHmi^^^iz vx^ 
•twmmmx^ 1^ 2 4 ft 7 ^^^^ 1 4 0 (Dj^nmm^^ \^x^-rwmrmm 

20 1^2 3fc^$tT/SJ;5l-^ Ml(079>'i^l4 6Ki-ii. ||2(DjfgAP 1 7 OdS 
»ii$tufcLi#:t^{Dig3i?Ll 4 6 a j^S^lt e^tLTV^So ^(D^M^Ll 4 6 a <^$^ 
$iJ(:i. tKI^I 5 0^^l5Sa^tbTV^6„ *fc. ||2<^0imR 1 7 4h±^f^2(Dm 
AR 1 7 0 ^|^^/j:«^T?7k!^i 5 0{;i3gji$tT.TV>So 
Tk^l 5 Of*, -^^i^i^l 4 0<Dl^$|5^^:Ja:;^|RI^^:31^^$HTV^Sf^:^^). :7 

25 ^^'i^l 4 0^J^i-sri:{j:j;t)> Hi ©79:/i^l 4 6(D^$P1 4 6 b 

— :^ 110 tCDmX^^titc^^^/^i^^ 1 1 2<Dm^l 1 2a(DUS.hm^ 

6^tc?i^bTV>So rtvlJii I? X 112 1 1 2 a ;&sitfe^[^ 

1^ 2 SRXJ^m 2 4 J: 5 112 112a 
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5 i-^feib-fe. t'^ 1 7 6 t firg^feTL 1 7 8 t<D^ ])r9 VX5>/clt^||-</l-v^^ 
1 1 2(D^1 1 2 a tc:*i~rS^— 1 1 0(73|»3fi;&Sft:^^^5„ 
^fc^ 112 1 1 2 a f^l (Dy^l^i^ 14 6 <?:>^lfP 1 

(OrJ' y T9 >';^:»-fciit^— ;^ i l o <DmiBmi>m?^-^fi^o 

10 112 (Dm^ 112a (^Tffifix 110 <D±m\^^^^fl 

tLiy—zi^mt iOV>^) 1 8 Otc:J;oTi^— /i^^ti/s 1 1 2 0^ 

1 1 2 a c^_bffiri^ m 1 ©:7 7 ^-i^ 1 4 6 (;iig^$tvfci>'-/vmr (o y 
1 8 2ie:J;oT^'— /w^tbSo 

15 2 2<?Dj£|fP2 2 c (O U >'^) 1 8 4, 1 8 6 J;oT 

/I'^tl/^o *:^c. H 2 i^v^ 14 8 (OT®{i^ ^ 110 (^JbffilClig 

ci<DJ;5l2i. ;^i 1 oty^i^i^l 4 o S-tJ^^^i^e^i 4 o 

2 2 (DJS§|J 2 2 c ^ (D^r±^ ^>!r 2 Si/— /^«3tl2:>^ioT*5 1) . iftb*^— 

m^\i£. 1 1 2^)5fijtirc^. h^\f^}tmni 12a {3:t>t;5#jtu 

mi 1 2 sii:y)hm&\^mW:^fi'itiy-/vmii 8 0l!iJ;o-c 

fe?>v^}i, t — 2 4 ^^:3av^;^<Dix— 1 8 0, 1 82 -d^^^tVfcM^ 
Xh. t —^U 2 4 J: t) 'biaxfc{ie(c:^*$^fci^<^i^'-/^la5*t 18 6, 1 
8 8 Ki:^xf3^^2 2 ;^ l l O a:<?5ra<D'>— /H4lij55||jf $^5fcJ6. 
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m2 1 i 5 S i C fc— ^ 1 1 4 112 (Dl^^ 

1 0(D_h®tci@5i:-r6m#:<^^7>':/ai#i 9 oi;iJ:o-c0f^i^^l-i^^t^tb-C 

5 V^Se 

9 1 9 0 ft. fl&Slt$m 116 <D-n®t-^^i-S^1i 19 0a 

i:.^i^l 9 0 a^-miiUTS i Ct— ^5^1 1 4<D_hffi{e:^^i-5$ftl 9 Ob i:. 
Ift 1 9 0 b {J:*f-UT^1^ 19 0a trifJErS n-f/W^^^^ 1 9 2 ^^"fSo 
^UT. iJ'^^-:?'^! 9 0{*. =r^/W^;t-l 9 2(75^^^^;^1?S i Cli'-^ 1 
10 1 4:S:TJ«fi^$IS^l 1 6^*l5^^i-^«^^^:^^o■rv^5fci?). -^ilx-fi. 

^;&sA:^$tbfc^T*t>s i c\i—^ 1 1 4^tJ?|^!im$PWi 1 e^s^^-^/v- 
i;?'Yl 1 2^r:^U)&v^j;5^^:^y%t-Srfc>as■srl6^^:)fc5o Jb|B=i-r/w^ 
^19 2(Dy<:^tiii^mi^i^mir^:it-^. ^m\^X^^i^<o\f^^^h\S^±^ti 

T*3«9. S i Ct:— 1 1 4^tJ?^iKM§B^l 1 6 ni)i1t'Z>% (Dfm^^^Wii^ 

15 i^i^$ti/5„ 

*fc. ^-iJ^^^'T'm^ll 9 Of*. -<-;^l 1 OIC^UTS i Ct-^ 1 1 4]g. 
20 ^ fel^:. :^^-</l-v^^ 112 113 fcif*. S i C ^5? 1 1 4 <7># 

c^^-^-:^ 1 1 oizmm^fifcmM^—y'/i^w^mi^'^i 66a~i66fi: 

^m^m^1^ir^it1sf>(D^^mt 194a'-'194f «i.U 2 1 i^iwm 
mtl 9 4 a, 19 4 cUm^VXh^) b^^•rv^5o 
^2 SVi^^i^zfWmi 9 0<^±$S$U(7)m#lBt^*fe:*:UT^-ri&»f®E'^fe 
25 5o 

ig 2 5 ic^^tLS <}; 5 i?' i 9 o m^^mt i l 6 (^if ji?L 

116 SiRXJ^S i C l:— ^ 1 1 4 0#ii?L 1 1 4 e l-#ji$tbfc$ill 1 9 0 b (D± 

Jb^l7i/->^1 9 7, 1 9 9?^ia:l^lRll!:jf£EL-CS i Ct— ^1 1 4t:m^^o 
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S i Cfc-iJ' 1 1 #3l?Ll 1 4 el;iL#^JbtI7yv'^l 9 7. 1 9 9(DR 

^Ul 9 7 a. 19 9 a^5#A$tt. RiflflSl 9 7 a,l 9 9 a F^t::^ ^^-^t^^ 

1 9 0(Z)||1 9 0b;5S#a$tt5o ^UT. L^I7y^/^1 9 7, 1 9 9(D^ 
la5197b,199b^Ssi Ct — 1 1 4 0±®,T®l-^^-t-So 

5 7 19 0 1 9 0 b f*. ±|a=i'f/W^^- 19 2 (Dy<:^M^i: ^ T 

^m^^tb. M.-D^V>'yW^l 9 Oc^^fgl 9 0 af*. ±|B=i^/W^^l 9 

2 J; Jl:fe•^^:#l^$tbTV^5o r J; 5 iJix =t^/w^;!^ 192 ©^^^ 

UTf^l3't-S:^^e>^ mmim^i 1 6S.TJ?s i Ct-i5^i 1 4 

10 S i C fc— 1 1 4 (D^f 3l?L 1 1 4 e t*. L^^)l^!7 ^'iX-Y 1 9 7 a , 19 7b 
(OmUl 9 7 c.l 9 7 dJ;^9^5:^-efe^9x^5'yT7>';^^5^^•^f5tb-CV^^o 
^(Dlt}^, S iCfc-iJ'l 1 4<D|§mtJ:j;oT^CSIW3S(J:i«9#ffl?Ll 14 

e twii 9 0 b t(Dim-d^mnmiiLVfcm^. ^mm i Aei-xi^^^u^i^^ 

1 9 7, 1 9 9<D^1 9 7 b,l 9 9 b {3:^^U;fe**7K¥^lRll--f ^S^l 

(3) s i ct— i?^ 1 1 4{;lov^Tf&B^i-6o 

0 2 6 J: 5 l-s S i C t — 1 1 4 ti. fp'L^m^F^H^^K^^^ti 

itmi(o^m^ 1 1 4 a i:. mi <^iii» 1 1 4 a (D^m^mt^^ 0 \z.vmwiz. 

m^^f\At.W,^.%^(omm \ 14 b, 114c i:3^l^bfll^§^TV^So•*fc. 
20 S i C fc — 1 1 4 (^I'vi^.lJif*, %Wm^ 120©#120d :5S#il^^^S#5i 
?L1 1 4 d;5S^^j-bnTV^^» 

1 1 4 a ~ 1 1 4 c ^>!r 19 6 \Z.m\\\Z.m^^^X 

*5i9. mjg^lll 9 8lJiJ;oT^^$ti.:/5:^^«^m^l-^J#$tbS„ i:— iJ'^J 
^mi^l 9 6T-(*x WM.'i.^Qii^h^m^l 1 4 a~l 1 4 c ^^:#^$^^5mE 
25 ^^J^iNli-5-i:lJiJ; t) S i Cfc— 1 1 4;a^e>^^:#^$^^5IS^4^^J#i■So 

*fc. ^Il«i§|51 1 4 a~l 1 4 c{Cj;oT^4^W.e^^. «M2 0 0 O^^fi 
^5jt:^i-§fcJ?>. ^IWl 1 4 a~l 1 4 c(0^» (2KW) 

t-i^'Slll^lElj^l 9 6t*. ^1^1 1 4 a~l 1 4 c^l^^lJiamUT^^ 
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14a feSVH^^(7)t^ 2. m3<D^m^ 114b, 114c (O^flU^—:^^^ 

m^^t^m^:^^!! t.mimmm^(DMMmtKmzx^^ n 4 a ~ 1 1 
5 H4b, 114c (oi^ii^.7!)^^^^^fc D -r^mm:^^ m ^mi-t^ r ^5 

^^1 1 4 a~i 1 4 c(D^\z.xy)Mm^fi^m. ^mmt'^'b^^k(Dm 

10 S i C fc-i? 1 1 4 ^^^X)S^V^S i C^tZ^^ 118 ^r^hUTlS^yg^ 

^SrAq^-rsfcJ?). ^fm^mwoi^m^s i ct-^j^ 1 1 4d^b<Di^-e:sni^ 

(4) c::-e, i i 2om^{cov^TP^{^:|5&9^•t-So 

15 Ei 2 7 A{i:&^-</v-:;?^ 112 (om^^^^m^xh is 2 7 b ti::^^^ 

/wi^^ 1 1 2<om^^^irwmmmxh?>^ m2 s Ati.:^m^/^-:^^ 1 1 2<om 

0.^±^:d^ic>^fcMWXh t) . ® 2 8 B 112 05=^^^SrT:*rdi 

132 7 A. 1^2 7B:S.OT2 8A. m2 SBiC^^fl^ X oK. ^S^^/l^i^^r 

20 112 f*. mm^j^^m^:;: ^ mm^^x^s . vtcm^ 112a <;)_h;^ic?f^ 

^^tbfcRmi 1 2bi. TO^fPl 1 2 b<^Jt::3b^^a55c^l 12c^. 

112c (D^^x y> y:^\zM^'r^^^ ii2d^r. ^ii2a <Dnm\zm 
^^Mmn\z.imi^fitdm^<of^}i>(Dmn-L 1 2 e t^^-^^o 

«51 1 2aJfa«^«l 1 2c«. :j^SSr^^t5©l?. B^IHS 1 1 2 b i t> 
25 i¥<J^^^ttTV^;5„ ^^^/^i;?^l 1 2f:i. IgybriRjlcM^^-r^^'^fBl 

1 2 d bWo^^^^-mc-r^mm 1 2 e tiasi^iaj-es^^ix-cvN-sfcife. jit:5^iri 
*:/h. igfpi 1 2 e<otf»^^a«jctt. ^a^ggpi 1 2 d(D-ri^ji^f}tm'^^M 

*39. 't'^l 1 2 df^(^ii?Ll 1 2 f «^glJl 1 2 e tS:iiU-CV^5o 
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#ii?Ll 1 2 f i^mmi 2 0(O|ftl 2 0 d^as^ii^ttSo 
1 4Rxmm!^mtl l 67i^WA^th?>. ^yt. S i C t-^ l l 4jStTmSlt 

5 fp 1 1 2 e ^mifxp^^^m 113 (c^A^ttfcmtcm^icT ^)tvao 

^ ^k^. 1 1 2(D3mi 12c tJlt*. S i Ci^-fe:7•^J' 118^^ 

it-r'5:fc«)<D2i?;^ 1 l 2 g-ll 2 i;55 3@^(l 2 0^raPi)^il^ltiUTV^5„ 
^(Ditib. Ji?;^il2g~il2i ^^:^^$l^fcs i C1^-fe^7'^ 1 1 8f*. 

112 c-d^hm^^\^n\'^tc^miz.WiM^ti^o ^(Dtcit)^ fiimm^2 2©^^^ 

10 :^«'fbUfc«9. fcSV^^:iM^^{^:;as^C§n^oJ:^9 S i Ci^-feT'i? 1 1 8:55 

*fc. :&^^/W5^^ 1 1 2<©f^|F|JJE;fjrt. ^i^^Xoi^^mm^2 2o:/i3 
-fe:^^ra8 4(^JBE;^j^^/5S5 OTo r r gATl-J^jiS ^ 5 t-^^/:^"7^A(n 

15 ds-FiX|g{c;fe5o :LtT.(e:J:t). ^^1 1 2 c off$^6~ 1 0mm@^{ci^<-t-5 
w^r^sx't^SODT. :^^-</V'i^^l 1 2(^^^»^t/h§<;^^o-rilPl^NF<omfe^ 

:^^jwj-r 112 Jl. lOOTorr <DBE:h\m^^mM^^'t?> X 5 \^mY 

20 la 2 9 f^MJEE-y^^T" A<D#^5^jgSO«^^^i-^jgDiat?fcSo 

02 9}C:^$tU'5J:5{C. M^2 2(Z)7"T3-fe-;^^ra8 4fi. Hifj^ Ufc J; 5 
\zy</\^zf4 8 a (^5g#lc j; 7 4 {;i*ji$tT.fc#t«j^3 2 ^c^hUTiJ'- 

25 B P) 2 0 1 ^;l5tJl$ttTV^5, 

112 (DfH^^m 1 1 3 f*. WUW^2 0 2 ^^\^X^<4 
^ 5 1 a iJl^^tb. lHl^|g»$|5 2 8 (D'tr—i^l^i^f 12 2\Z.i:V> M^^ntiiH^ 
^^12 4?*. W^m^2 0 4^^UT^-^>r/-«;^t=l^5 1 a fCgS^^tl/TVNS, 
^mMm2 0 21::}*. t^^U^Kl 1 3<Dmt{^mMir^mtit^2 0 5 ^ 
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1 1 2CD|^^FP^K1 1 3 ^WlSrt^mm^^ti^y</^'f2 0 6 
^tte>;rb. Ji.o/</wy4 8 b%^^>r/N';^-rS:9-ii^l^2 O 8;6S^tte>tT/TV^5„ 

©jE:;^;^^;£i-5jBE;^tl-2 1 4^:;6s^^te>i^Tv^-5„ ^LT^ ^-:^m^<-i^m 

#2 1 8,g5«5 2 2 0,^VV>^2 2 2 ;&s^lt bl^TV^5„ 
10 t^ii, Ji|a^Vwy2 0 6, 2 10,21 2.2 2 2}i, m^#35^ 0 . ^J^i^ilHl^ 

±IB(©J:5(e:«^^;h.fc^->;^7"^-eji. «BS^2 2. ;&^-</vi?^i i 
2 , I11^1I»|^P 2 8 (DMEXS^rfT 5 li^. -fa.KW^T^ <D-V}-ifj: < > ^P&6?| 

15 ^-f , ;^^-<7i'i;?^ 112 <D#^W^ 2 0 2 ic^tt p3ti./c/</v:/ 2 0 6 =gria# 
T^^tX^^^^/^i^^ 1 1 2 1 1 3 tyti±:7.^m8 4 t(Dmf)^W 

JQEXSOMit&^pgT<^^^^/Vi^^ 112 (Ol^iaS^W 113 8 4 

20 m^±m^m^ 2 0 8 {^igit ^jtvfo'^/i'T' 2 10 ^m^^^x-^mi ^21 

"k-tt^ &:fyWr2 0 smaioailje^^^fo^-^/v-i^^ 1 1 2(Dm:t3t. -fe^'iJ-oL 

b8 5(DJEE:J^ff8 5 a~8 S ck^X^M^^nti-Z^n't^^ms 4:<DB:t3 1 
25 ^IrifcliE lS?JE;^<D||;as 5 0 T o r r SCfXh ^t^. ^</i^zf 4 8b SrM# 

-5o ^xat-*5V^T. ^^^/i^e^-r 1 1 2{3:;5^;ei^^l^^(^)JE;^^ 

m\tn^x^WFfm&^miz^'^ximmm2 2. :&^-</V'i:?^ 1 1 2. 
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mso Aitmmu 12 0 (om^^^^mm-^h y). msoB it^mt i 

5 US OA. IEI3 ob{j:^$^x^ i 2 o . ^mm^mr^X 

Wir^^ 120a~120c^. MiFK 120a~120c ;OSj^'g*$^fc*ft 1 2 
0 d^d^b«^$tT/TV>5„ «5$P1 20a~120c«, :?'n-fe;^^^8 4{c:*3 
tt5=»i^i? =^3 :/:SrE;&jhU Ji-os i c-^'^zfif 1 1 Bd^PjOf^^STji^U 

10 UT 1 2 0|£raPSt?74c^:^(fi]^^:}W;{^^;lM^EbXV^^o 

^hK. J^$P1 2 0 a — l 2 0 c ©ft#>^rRj(Dc|3K^&:fitJ:j4, :fe!e^O^|^tRW(D 
Tffif-^^rS^:^ 1 2 0 e~l 2 0 gjJS^aUTVNSo ^(Ofdb. WHi^^ 
Wtt, Jj?;5<.120e'-120g 3 ;^"T?^^$HSo 

15 s i cf->fe7'i$' 1 1 8iz.Mvxm^^ts:mMxmm\^fc^mi^^mMmw 

^^m-r^:Lfd^X^^o S i Ci^^r:/^? us (^81^86 
1 ~ 2 0 mm"T?fe ?) X U< fiS — 1 0mm@S:d5^V\ 

•r?>^tKf3:^. W^S i C1h-fe:7^i5^l 1 8{^^$H5^J: % S i Cih-fe 
«!!aS*StWfi. S i Ci^•fe:r^ 1 1 8^='e>ilKUfc^fi(c:^§ti,-CV>5<© 

25 * fd, -m^^tj 1 2 0 oiwi 1 2 0 d . i^mm^i^ ^ t) $ tlX^ 

t) s ±IBS i Ci^>fe7'^$^ 1 1 8S.tJ^^^/^t?^ 1 1 2<0#51?L1 1 2 f {C^fil 

$ti.TT;^(c^ii-r;5o ^mmi 2 on. y'tt^yi.^ms 4p^x 
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la 3 1 ityi^^n 2 4 (DT:^izmmi^titcmmmm^ 2 s o^^^^-ria^® 

03 lJltJ«|ll3 2fc^$tbSJ;5{^^ 15^^2 40^— ;^ 1 1 0OT®(j:[hI 

oiai.iii^^«^m^2 3 2 t.7i-^^vymmm2 3 4 fc;&iistt^tbTv>s„ 

$ •^)V^2 3 0(^)T:3^{c:fi, -^^mp^ti 2 0(^)fi&i 2 o d;as^fii®;g$ 

^-rs-fe7^iyi^#^2 3 6, 2 3 7 ^^-r5@^<B!J(^<5r-iXi/i5^1 2 2^S;j? 
10 /^^2 4 0}cJ:^9S^^t^TV^5o 

<5r-i/i^^l 2 2f^{j:43V>-C{:i. lHl«5:^j55-fe7 ^ y 2 6 ir-fe^ 5: s^^J^ 
*ft^2 3 6, 2 3 7 fc*>e>«J^§tbTV^5(D"t?, ^(n>^^^^ 

'^-^ ^-^l 2 2fi, 2i?/V'h2 4 0;5Sif3i$tb6:7 9v-^2 4 2 :79>'i^ 
15 2 3 8 J; T;^tci^^?^^$tl/fc^JSm(7)|?S^ 2 4 4 tr^-r^o PiSM 2 4 4 

2 4 6 imslf hi(vx:^ V) , 'ir—ix^'cJ^ 12 2 ©(^IfP^K 12 4 <D^#:f*, m^^V 

n-t>^^M8 4l^©;«f>^;as^3tg?U*tl 2 0<D#1 2 0 d {;:?&oT^§|J(e:^5fEttii-5 
20 :i^;6Sg5jh$tl/5o 

$ ^) tc, j^n^m 1 2 4 i/;!-^ h 5/ y ^-^^^ 1 3 0 (D^mm-^^^ 

J/ h248;JSitJij^$^-CV>6o ^<^)e»ei!l<l!i'^^^$' h2 4 8Ji. 3>'^^^— 
a >'%BSihi-^fci?). -fe^^ yrJ^IIIll 2 6 (O^^lJl^^^xfc-^^;^^ l-:;^/-?— 
2 5 0 lz:at?tbT:}3 «9 ^ \HM^m 12 4 U^V^ J; 5 Km v) 

25 tLTV^5„ 

•V 5/ h 2 5 0 fi. T/i- ^ -a-^fc J: !9 $ thfc:fy^<—X-S:> ^ , 
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S J; 5 KWtif ^tix^ 9. #^254, 255^^ bTllIteprig{c:^^ 

5 1 3 0OMiil!j-^i/;^5' h 2 5 6;5S^!?#}te>tT/TV>^„ 

:^^{B!|[H]^2 5 2ii. T»2 5 2 a^S^^2 5 l^^X.X^—'S' 1 2 
S^irailttl 2 8 a:dSjg'g-$tLTV>§o^®5ta6x^— iJ' 1 2 8 (^>|llfeira;^7«. 
:^^<l!lllItelB2 5 2{j:^{t6)tL:fcigl5fi!l-rt;^;^;iy h 2 5 6 fc-ir— 22© 

10 2 6 id^B^tb. 1 2 os-rj^^^as^iJi-e^^ttSo 

lH|l^Wcxr^>:y h 2 5 8 3&S^lt bt^/TV^5o ;i<OlHl^:^mci.::i5. b 2 5 8 
%m!m^ 2 5 2 OTi^^^ f^lSl #ft e> tb;/hP3M*^<D;^ yyh:K260, 2 
6li!. ;^yyh«i2 6 0, 2 6 10|l|^^3te^6^l;:*feffl-f-S>';^- 
15 :/i5^2 6 2, 2 6 3 a:;&^e>«^$i^TV^6o 

y^Y^>'^'7-:/^2e>2, 2 6 3}^. ■:^v^yY2Q4.\^i:^m^m(D^— 
i^^ifl 2 2{^:@;t$tl/TV^So ^UT. |5I^tt|^=y h 2 5 8"^}*. —n<^ 
yit h-f 2 6 2, 2 6 3;6^fellI$s5ia[^^:i;S:Cfc^^V^;^;^5|l^^^:tfet^$ 

20 So 

3 3 AtiTjN/V-^^^^pm* 2 3 4 (D#^^:^-t-^®r®S-T?fe <3 . ® 3 3 B 
/l-i5^?«^^a«2 3 4(D«^^^-rM®ia-efc5o 

III 3 3 A. laS 3BiJ:^5^nSi5lJl^ Ji^/l'^?^*P»^2 3 4J-i. siN/V;$^2 3 
O(7^|^gp^^:jl;^l^0^^:M&-t-S?^^7kffi<D;!K!^2 3 0 a 36S?^^$^^TV^5,•'eUT. 
25 Tkl^ 2 3 0 a (n>—mam^^-^— b 2 3 0 b *55gji$tb^ tK^ 2 3 0 a 
«{c:?«^*|]7K#tii:!K— h 2 3 0 c imM^f\.X\^^. 

]^2 3 0 a ^jii^Ufc^. ?^;!K#ffijK— h 2 3 0 c ii^hW^V^^^^tzJh^ •^A' 
t?' 2 3 0 h ii^X^ So 
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mS4 iz.^:^tl?> X 5 2J^/l'^ 2 3 0 2 6 6 555 

^ 9 #tt 6>H^ ^j.'ViS^ 2 3 0 (om:^<Dmmat. mtftm^ 2 e e 6> <^^^S3fe 

5 ^fc. 2^^/^^5^'2 3 0 (^if'r^tcift, ^Wmtl 2 0<3D|1&1 2 0 d j^S^f jl$iL;54' 
:fe?L 2 3 0 d d5±T:^I^lc:HaLT43 V) , ;i<Dit':^?L 2 3 0 d iC^^t-S Xo\^ 
Wf\pH^nM-t^nMll2 3 0 e , 2 3 0 f i^s^tt ^^^TV^:5o 

6 6 — :fer(^:^ii?L2 3 0 e (Dji^Jz:#A$tb. ^^^^F2 6 8 
^■^<DMM^2 3 0 f (^)^«^^:#A$t^TV^5o Kii?L2 30ei230f 
10 i:or^fz:«, #12 0 dy$s^f3l§;J^-cv^5fci?). #12 0 d (OtHli^m^lr^^^ 

(7) ::rT?. lllfe^t®^ti^m«2 3 2(0«^Wffl^;lov^xl¥«B^^:m9^i- 
1^ 3 5 A«llltefiir«^ttl^ 2 3 2 <Z>^^|liJi^^Sr^ia-X?fc »9 . HI 3 5 B 

15 [Hife^g^aim« 2 3 2 (Dim^mk^yT^-tm-^^^o 

m 3 5 AtC:^$tl/-5 J; 5 {C, ^^i^lPP^t 12 0 (Dlft 1 2 0 d ^m^W^-^\^ 
<O^^^MJLiJ^M^^X\^^o ZL<DW^^Ul 2 0 i ^)t^^2 6 6 

20 :L<Dt^. m%m=f-2 Q OTl«9^1 2 0 i 0^^3iiiUT^3fc 

^•i^ 2 6 8 ^tvSo itLtJl J: ^ . ^^m^ 2 6 8 <^m;'3^t-^S n:t>i^ts:: 

y> X Ulife^S^J^^IlIJ^ 2 7 0 {C^^^nSo 

03 5B{c:^$tbSJ:5Jj:s ^^l 2 0©$|lil 2 o d;as|Eli&bTM^!9giJ 
1 2 0 i (O^S;aSt^j[^-6Jre35i^i«ji,s ^^=1-2 6 6*^?><^^ti, #12 0 

25 dlnjief^tVx lHlMt®4'J^IlIli&2 7 0'^(^m;^^-i-S«;^7{c:/j;5„ 

0 3 6Afi. isife{4e^iii^2 3 2<^^5fe*^2 6 s<Dmtsm^s^^'rm 
mmx*h «9 . 0 3 6 B i^mu^m.¥\^^^ 2 7 o jji^ ^ i±i:'3 § tu^/^/^^^^t-^p 

03 6 Alz::^$tt5)J;5lc, S)te^^2 6 sj-i. #12 0 d (DUIibticgls: i o 
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5 5„ mmmM.m^m^2 7o\-i. mio 0 lei. ^mmi 

12 0 ©i^gp 120a~120c m^WT—J^ 13 2 (^^^tTi^ 1 3 8 a ~ 1 3 
8 c tSl^#^. J.oJK^ns}?y h 9 8(DT3j|?y K^nV KirT^bJfeVH&SlJlfc 

(8) ±IBIlIfe^g^J^!llii&2 7 0}6>bffl:;^$tbfci^ffl<t-^ 

10 P) ^^:S-^v^T^J^IlI{^;5s^^ft-6IHIi^^tt^J®^a^;lov^•rl^&5^■t-6o 

^3 7{c:;^$tb'5J;5(-. ^J#ll«^«. S 1 i{i:*?v>T. m!k^^mr<owm 

^m^-t^Umm^i^h^t. S 1 2\zMy^. ^—ff 1 2 8^®»I$-^5o i^V^ 

15 T. S 1 3 l^at^, ^^m^^ 2 6 8 (Ojt-^;a5:r>';^i=»^ 5 ^i^^^^n v ^ -t^o S 1 

3x^^m^2 6 8<Dm-B-:d^:^i^xh^t%n^ s 14^31^, mmim-^ 

m^x. s 1 siciii^. 9mmti 2 ommi&^m^<ommmnt^f'}sf>wt 
M^tiftnmmmn siii^if^-d^^'^a^^y^'r^o s 1 5{j:^3v>t. m^mi 2 
20 0 Rxjpmimmm^(Dim^ n g n a bx v N;fev ^ <!: t j*. ±ib s 1 

*fc. ±|BS 1 5ls:*3VNT. n = na(D^trix i^^pfPW 1 2 0 ^TJ««!a^ 

25 #^S«V^ i t ±|B S 1 3 (JIM 9 . ^-i?j^Jh(©^1^M-^*5$, 5 t^n. SI 
8 (clift^. ^ 12 8 ^#Jt $^5o J^V^T. S 1 9 T^^^^ 2 6 8 O-ff-^ 
5 ^^^^31 y 2 6 8 0^t-^^S;^i/lclfji5^-^^!9 agi", 

;i(OJ;p(j:bT. -^fej^plaJ^l 2 0<D]gS|f|Jl 2 0 a~l 2 0 c;5S#|^T— A1 3 
2(^^g?tri^l 3 8 a~l 3 8 cCT^^x ^.oiKiinzlfy b ^^(OVii^y b 
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2 6 2, 2 6 3;&^bl±i;f3§ti.fdt-^^^#bTlEl^^^Je>Sw^:t>Rr 

5 m-ch^o 

(9) rr.-t?. ^Qiii^l 2 2(©ffi!l®(J:?^^$tl/fc^7 5, 7 6(^^^l;ioV^ 

10 feSo 

^7 mm^m2 7 2t. m^m^Tmrr^\jY'ffyy^2 7 At^m-r^ 

15 2m«itl-'feo-CV>So ^m^^2 7 2fi. ^^«9#lt^f|32 7 6 \:i^m^'^fc^ 
1 (Dm.W 2 7 8 iim^ 0 #(tia5 2 7 e ij: tf ;^ 2 7 7 -e^-i^ih«) §tbT@^ 
^ttSo ^5lt)f+»tgR2 7 6<D^®t3lfi. igM:^2 7 2 fcoraSr^l^i^w^ 

-rsix— /viasit (o y :/i5^) 2 8 0 3&s^*$i^,Tv^So $ fbK. mi(Dm^2 7 

8 (O^miat.. W:if9 :^2 7 4 ^^m^'^'k.^Wrrm 2 <d^# 2 8 2 :6s if ;^ 2 

20 8 41?^i;?Jhae)$tT.T@^$n6o 

^7 Sits ^^B%U (UVvl^:f) 8 6, 8 7;6^feMlt§tbfc: 

m^m7!)^uv:ff9^ 2 7 4i^^^xmm^itix:fx2±:;^^m8 4(D^m^mf}^^ 

r t S^B5itLTV^5 7Hf|JM2 8 0 (Di^'-zv^m^^-oXz^n-^:^^ 

25 ^fc> ^a^^ 2 2 (^{iy®^Kai-5iB p 2 8 e f*. «ys^ 2 2 cD>f':fc. -r 

iiUTv^5o ^(Dfc^bs ^7 5ft. $m^2 2(Dmm^'t-f}^h^^ti^m\^wt 
^tbt^Tv^5:as. m^\tiiKjx<M.^^3:o\^mFim^imm^tixitrsv)^ mm 
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0 2 (^^ 7 6 Jiia^ 7 5 a: ll^/jr«^iJ:;feoT33 9 . 2 9 2 

m^^i^^Mm-^uYiff^:^ 2 9 4 ^sr^-rs 2mmtKf3:^x\f^^o Mm 

2 9 2 1*. ^Sl 9 #Jtl?I5 2 9 6 ln^^^^lfei^^^-^^ 1 <0^# 2 9 8 ^^S^ 
«9#tt§|5 2 9 6l^tfX2 9 7 "e^^v^Jhi^^tl/TH^^tbSo ^5lD#ltlH5 2 9 6 
5 (^^MlCJi, mm^^2 9 2 i<Z)K^^lC>>— /Vt-Si^-zl-lfU^t (o y >^ 
3 0 0*5ig^$^^TV^So ^blJls ||1(D^#2 9 8(D^®tm^ UV;«f7;^2 

9 4Sr^^§-*fc*tl|-e||2<0^#3 0 2 35Slf;^3 0 4-T?;!^i^Jh«)$tbT@;£$ 

^(DX^K, m.7 m^B^U (UV7^>^) 8 6, 8 7 f)^hmm^tlfc 

(10) ::;iT% ^v^-ri 0 otrm^-r^^^-^i 0 2,1 0 4,1 o e, 

10 8 ^^:ov^'rUi5gi-So 

|2l9;S.t;5|ai Ol^;^§^x^<tplc, :H^7^-:M oor*. TlfU-ir— ;:^l o 2. 
iUffi-Jr— ;^ 10 4. JilaJ-Jr— 106. Ri§SJ|^'ir— ;^ 1 0 8 t Srm^'^t?-^:/^:^* 

20 m^ti:<3x^^. ^^i!)tyfmm^m^i:^^^^f\^xi3y). T/^^^^^(Dmm 
m^2 2^:^:^-^^mii)^ib^m-r^ tM<^. mm^^2 21^x^^(0=21^'$' 

la 4 1 AfiTifB-^-— ^ 10 2 (omi^^^T^^mxib t) . 4 1 b firsu'i^— 

;^ 1 0 2(Dm^^^'t'Mm^xh^o 

25 HI 4 1 A. Ill 4 1 B (vl^ $ tu6 5 1=1. T^^—:^ 10 2}*. mW^^Tli^^ 

2 2(D ^f^mmm^MJt^ vtcum^if^^ $ nxis . ^(r>^^\z. s i c f-t 

7":? 1 1 8^ttm^a*WlJ:*fl^-r5R?^MP 3 1 0^5?i^^$tbTV^6o 
R?^iB P 3 1 0 «. vm^^—:^ 10 8 :d5#ARrtg'fc-+ifel-3^^$n-C*5 «9 . 
^IdJi^MSM 12 0 (Offig§P 120a~120c (D3feSM^#A-t-Sfj:fc<^Iia^ 
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310a~3 10c;5Sl2 O^raRltf^ft fetLTV^So 

i^d. mUS 1 0 a~3 1 0 c(D&M^. ^mmil 2 0(Omfil 2 0 a~l 2 
0 c d5^|^r— A 13 2 (D^^lfl^ 138a~138c CT#*-f ^ 

5 ^fc. TU'^—:^ 10 2 2 2 <Djl£f|5(;i?i^^$ti./c#^p 7 4 ic: 

*MRji-6;^::^?^t^<oMR 3 i 23&s^^t^tvTV^So ^ 5>l-xTlfR<>--:^ i o 2{*. 

Tm\^iiLM.^^M(O^I& 314a, 314b f)ii^miLW:KWti1r btl/TV^So 

±|BP3^PP3 1 0©l^^ta:ix ^^SRigJi^'5^-x«;i0 8<D^;as 
M-^i-^fciixoMS 1 0 dmm^thX\f^^o $ fel-. ™<5^— :^ 1 0 2<Dm 

10 mm^—:^ 10 4 {;iM-a-rsi^§is sis ;asig{t bfix\^^^o 

S 4 2 AfiiBSlffi-ir— ^ 10 4 (ZJ^^^^-f-^BUlTfe t) x 13 4 2 B 

1 0 4 (755E®I3-T?fe !9 . ^4 2Ct:iffi!lffi'J^— ;^1 0 4(DW®^'t?*>9x ^42 

Bitmm^—:^ 10 4 052fe{aiffii3t?$) o ^ ^ 4 2 KMm^—:^ 1 0 4 

15 13 4 2 A-HI 4 2 E ^ tv6 i 5 1 0 4 fi. i51>?f^Jtfe^S^3S^ 

^2 2(Dl^^4^Jci^^SUfc:EP;05Rji^^^ $tT/fclil&E!g:^?^<^^^^Jl^lc?^J^$tb 

T*59. rtiH!l{5::7'T3-fe:^^r^8 4 3a53^^$tv5o 

'1111®'$^—;^ 1 0 4 fix IE® 10 4a \^mJ&Vft:ff^^My 9 3 O 

Wk(Dm$iiQ 9 3a iJi^fiRi-rs J: 5 \z.m^m^mm^nfcm^mk<o:^ v^y^s 

20 1 6 ^r. y 2 7 l^ljSa^tt 65*5171 9 2 ic^lRj-TS-fetttci^tt 

16i:MP317 ti!)^mmvtcmm^^i:^X\f^^i)K ^^ffmiiL'LfcMa t VXJ^ 
t.tL. mrn^ir^:^ 1 0 4t*. ffffii 0 4 bl;it&3*U;/fc«^tt2i?y f 9 8(©ti7jf 

^fc. ftiM'Jr— >?L 1 0 4 tt. 10 4c (JlBUat Ufc^r>'1^^r^^/ b 8 5 Jc: 

*tlRl"t-SB?^<©?L3 1 9if>m^^tl.^mmi O 4 dlJ:fitfifebfc?^7 5, 7 6 i:. 
■fe^/i^oL^y h 7 7l;i*flRl-rS?L3 2 0~3 2 236S?^^$^^TV^5o 
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04 3 Ati^U'ir—:^ 10 6 (om^t:mirmmm-C^ t) x 4 3 B fiJttP^— 
0 6<Dfl!l®liI-efcSo 

4 3 A. 4 3 B ttS J: 5 iSU'ir— l 0 6 Wim^it^^M: 

5 8 6,8 7 \zMH-r^^m^^-^'i^^<DmU 3 2 4, 3 2 5*5^^$^xV^ao 
$ ±|f|5>{r-;^ 10 6 (^mifPt-f*. {ilffi'Jr-;^ 10 4 \Z.^^ir^^n^ 2 

6;5s^^te>i^TV^5„ 

*fc. 1 0 6j*. mms 2(Dmmz.ni^<ir^mm.s 2 7~3 2 

9. St>'S;^?^<^E:^l?L3 3 0^5^^j■^tVTV^S<, 
10 HI 4 4 AfiRM^^-:^ 10 8 (Dm^^y^-r^mm-^h K^. 0 4 4 B t^JRIf t>t 
>Jr-;j^ 10 8 OiB!jffii«ffi|g|X'fc «5 ^ HI 4 4 Cl^Rtf t^'Jr-P'. 10 8 <Dj|!l®®-T? 

ia44A~|^44CJj:^$ttSj;5lJ:. Rf^Jl^'^-— 1 0 8 Ji. ^^;v^^^ 
1 1 2<^iJ1>^?^r^5«3:5}-1^4^l-?^^$tL-C*3«9, JJ^|fP{3iJ^#|^T-A l 3 
15 20^g^t'':/l 3 8 a~l 3 8 ctmX^^^mUl 0 8 a~l 0 8 c^S^ttb 
tbTV^6o $ RtfH^>5r-P^ 1 0 8 fi. ±m(D^mz.TU^-:^ 1 0 20 
DflgPS 1 0 djasM-^i-5{fe«-a-t)ii:ffl(Z)S^jai 0 8 dim^^f\^X\^^. 

(11) rici-e. y >^i5'^3o<De^-7v«5ticov>Tia?Bt-5o 

134 5fiy 7i?^3 0^fe:k:bT^i-fg9^ffi|gT-feS„ 1114 6f* P 

20 3 0 <D^x— /V'^itfe;^: X.XT^irWmmm'Qh So 

04 5S.OT4 6{c^$ttSJ;5{c. y:7^?^3 0Ji. J^lblfPi 3 6 
#|«1 3 4<lr#|^^*T^-Y>'''^8 Ol^{;i#A$nfc#|^r-Al 3 2^#I^ 
V/^ 8 0 (DKms 0 a l^l^#A$tt;/t#|^lft 13 4 O^PldSiS 
W3^^(0^^—XZ 3 2lJ:J;t)Slt?tl.T*5«?, >'/^ 8 01^-^(^=3 ^^^i— 

25 i^^B;&ji:1-5 J; 5 {;l«^$^^Tv^So 

-<n-x3 3 2f*. m^^^m^rnnwrn-m^f^^x^^ . m^u^i^^^- 

/^4'/N:^7"a^/^^^c:J;^9?^^$;}^TV^§o ^/c. S:j1?L8 0 aft. #1^1 3 
4 ;dS#il§tLfc^g|5*t 3 4 0 {c j; >9 ^^$^TV>S„ 
^^\^. #IWl 3 4(D±5g3655j?/Vb3 3 4(c:j:t)i!i^$tt5#|^T'-Al 3 
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2 (o^mmt 3 3 6 pi^m^(o±: 7 ^ 5/ ^ 3 3 8 t^mB-mM^tix 

5 ^(Df^Llsb. -<n— X3 3 2 ft. 8 4 tJl*5V>T. #|^T— A 1 3 2 

— 3 3 8^^:J;t)at>^^TV^5o J;oT. X3 3 2(i. :S:M7L8 0 a 
■ffrig(::#A^ti:feR^j|;^;&^^- 3 3 8 {c J; 8 4 cD:^;^-^lc:iia^ 

10 (12) J^i.T{^. ^^S^g 2 0 ^^oT^T 5 V 

la 4 7 Ar*. 0 2 (D^^a^g 2 0 TW1;SS*KW<^ 7 i^:^ ^l-m^t^ 

15 5 J^^:^-t-mi3*3 <J; tJ^¥®ElT-fe D . 0 4 7 B fiig 4 7 A<^«J^^^i-^ 

134 7AlJ:^$tb6J;5{2:. flulB7'ia-fe;^^K8 4l'J3:«;«f>^i^#t/X/Hf|S9 
3/0^^i^:<f^^s^§tb^»m^wo^®^^:^&oTml.:/^:m^#MP 7 4. 

20 0^^5:1^ {-J:!?. linSy^n-fe:;^ggra8 4cD-7'n-fe;^JE;6S, 

^i^:i&/H3:i6m'fblciieixM^£ 1 0-3~l O-6T0 r x (ommi^W^^iv^o 

:Ltlt mmK. 0^ b < ft 1 7 2 n mOifeft(^^^3fe^^^i-6^^M3fcM 8 
6, 8 7^irai-5:ii:l!:J;«3. ^loa: 5fJ:UT?^^$tbVfc^;{f>^Wt-^ 

m ^m^m. #fj: 2 ~ 3 M^a izmm^^mo. 4 n nK^j^tom^w^^. 

13 4 7 B fz:^ $ tbS J; 5 8 6, 8 7 ^iK(C>:i^iRll;:^ 
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a^l^Zf^ 0 less. 1114 7 B ^\^MM-^^\^tdSm^\'^. ^VVzfA 8 b ^SrPB^ 

So ip-fcwmm^myms e , a 7 1 uxri. jgE:g}a5 172 nm<Dcndpix«^^>' 
la 4 8 ^#R^-r 5 ^^ij 1 ©x-cJ' > m^ytmMmi&^m^ym 2 4b<d 

15 ^®tc:*5ttSSSp^^ ( 5 0 mW/' c m2) (D5%(^^5£U :/n-fe>?.jE^ 6 6 
5mPa(5mTorr), m^;«f Xglft^ 3 0 S C CM\ZM^ U/c#^©^{b^ 
ra^m^bl^toK^Sr. »J2(Z>7*-i5^r±^^^^Sr-^nlz:®:^U 
:^JEE?Sr 133Pa (ITorr), ^:i{f ;^ifg»^ 3 S l.Miz.Wi^l,itm^(Dm^t 

20 U 7'a-fex?.jE§r2. 6 6 P a (2 OmTo r r), l^^y^UM^l 5 0 SCC 

Pa (20mTorr), ^;«f;^J{g*?lr 1 5 0 S C CMld^^b^/t^O^^b^ 
25 |£(Z>2 0%{c:^5gU :7^o-fe;5^JEE^2. 6 6Pa (2 OmT o r r ), M^:^;^^^ 

»^ 1 5 0 s c cM\zn'^vfcm^(Dmimmtmitms.t(Dmm^^v. 

j^6 7Pa (0. 5To r r). ^;<f;5<.«f6*^0. 5 S LMtCfg^uytli^©^ 
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^5P3SSP2 0%tc^3^U •:fu-^:^m^6 6 5P a. (5Torr) mm:ff 
( 2 0 mT o r r ) , m^:^:^mM%: 1 5 0 S C CM^jt l^fcM^om^t^^m t 

^:Lx^mmo:>mm^n.. i2i4 9jc^-m?i!i$tLfcs i2pfiai(^xps>^-<i^ 

10 b UT^^ KMiE*3 3/2^1/2:^ t'i^^McD^^gfNiE 

Srm\ ^<^3fem#btT.;rcia 5 0 \z^'ts i 2p3«x P s b/i^^'b i: \z.^ L 
uiife (Z. H. Lu, et al., Appl. Pl^rs, Lett. 71 (1997), pp.2764) ©gt^tc^J^o 
^ (1) l;:^-t^J:Tm^Sr^o-cm>flil^<D)WdSr^&fCo 
d = ^sina -In (iS 10+) +1] (1) 

15 A = 2 . 9 6 
/3 = 0. 7 5 

•k.ltV.^ (1) ^^:*3V^TaW:la5 5};i^-rxps;^^:?' h/v©^ttJ:^t?fe«9. 

yjV\f--!7(Dm'^mSL 0P*+I2*+P*+I^) XM. 1350 4*. 102~10 

mms^^h^\>^m^ mm, 2, 3, s) lui, ibD!JW^bi^<z)ii^kmff;65on 

^M#^■^^°^7-^S2P3Si^(D2 o%e;±{cig^ufc»J4, 5, 6, 7-e«. m 
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vm^i^^o e^yrii^ (loo) w^tomTt^mnbrmmit 

10 HI 5 2 A^mm-r^ y = ^^s^^Bi-f*. y = ^^m^f- 1 o 2 ^ 

::tT,{3:*i- EI 5 2 b (dH^^-^ v = v^^_blFP(^-> y 3 v'M^fa 4 

t> e>^^So 111 5 2 B (^Jl^Mf-^Stt § 0 . 4 n m-t?fe t) . 

^^xf*ig4 8 \^^\f^xmM^fi^wm^mK:^iir^mimmt!^<—mrr^o 

m5 0(DXPS:^^ir hMz.m^X. mitmmii^O. lnnlfc5V^^:iO. 2n 
20 mc^^flll 0 1~1 0 4 e V(^3^^/^^^H^^:*3V^T^e)^•5^£V^t'— ^:as|^ 
5 2 A<01^^::r^i^-r KlcI^J^: mi\:mm-A^ O. 3 n m^^;tfc#^l3: (D^ 

^^/>^m\^mM tr-i^ s i *^{j:©Hi-s 1> (DX\ 1 m-^g 

::©j;5'&o. 4nm(Dmmi^^n^mimm<oi¥^mMiit. 1^47 a. ^4 

25 7B®UV02 7i^*7V^^li>^o-fe;^fcRSje$tbSt><^'^f*?'i<. l^#{2:^V^m 

-fb^jas^s i < m!^x^ ^m\:^m:^mxhtH'£. P D J; 5 \^B.h^^h(DX 

1^5 3ti. w©J;5l^^^^«!yS^e2 0%^o:/h^4 7A. 04 7B®^^)t 
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7 i^:iJ;im.ity'n ±:^\::i:V) j^^^ti.fzmi[M±\^m ^i!>^0. 4nm<^ZrSi 

5 «BEv f b ^w^kz., V f b - 0 . 8 v(Dm&^^M \^fc'^mxmm uxv^^o 

10 (Dm^Knv-ii^mmm&f)^^^m(DV-ii^mm^m^m:^x^v)^ ^tc^ 
V = ^^^t z r s i Ox mt(Dmk^i^^ir^ ^ t iz.tj: v) , i^mmmnMW^ 

±\^z r 02 l^^E^liiJl^mufc^^, |gl 5 4 A\z.^iri: oKZx (Di^V =3 
m^^(Oimh^\f^US i ©Z r S i OxM(t'-^(D4ifem3&S:fc;dI^tJ:^C. i/P = 
l^mmt Z r S i Oxl^^©M^^:J?v^^M^S3^^$^^-CV^5r.^:^:^l^UTV^ 

<Z)«li&6«)>fe^ffiS:^b-C*5t).v^!J =ri^mi4 4 lJb{J:m^bm4 4 2d55^^$3x. 
mtm4 4 2±\^Z r S i Oxl^4 4 3 ^s?^^$nTV>S^«r^U-CV^5o 
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5 2 (B) i:L^ir^^ti:mmi^X^. Z r^(Z)^7nm©t^y ='>'^t"^<^ 

■^fc. 04 8 fe6 V^{iS 5 1 -vmm Vfcmitm^-S:<D 0 . 4 n miZiSif^^^ 

10 El 5 5 AizL^-r^ 5 y =^ >^ 4 4 1 ±\m^ ^ tifc.mitm 4 

5 5 B \Z.^X ^iz,0. 4 n mOjfi^lSl^SV ^TfrWr S fc «). 

mm^:^m>mE i^tj:^ \ :i (Dtcib. mssc (ornim: 442 i ^f^. 

*uvNm{bm4 4 2(^)jgu?»i. *^2m-7-e^(Dj¥$'^fe5a:#x.ejtL5o 

20 ^ uv >j¥ ^ 2 m^m^<Dm $ ^as^jki^ 4 4 2 ^^ic^^/c y)mi^^n^i:o 
n^mz.3m^m^<Dm^(Dnm^mf^^tixv^^m^-h^'^fh^o -r^^^b 

•fe>. ^*UV^^{bm4 4 2<DJ?§«. ^|^lU*2-'3M^Ji<^^H-efcS^#;t 

25 05 6 ^^BOi^^S 2 0 izm ^T^fc>tv6 y h X-vgR 2 7 (Om^. 

05 6{2::?i^$tbSJ;5{e:. y b:/7X'r^2 i^lfUlei;^f 2 
7 &t :z.fi\zmmviSi:if:^A*) P 2 7 b*5a:W:5^tap 7 6c ^^^i^fiit. m 
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fc=r^ M^m^m^ 4 0 0 k H z (Dmrn^^^^-r^ ^t\^x\). mm:^:^^M. 
5 mm2 7 a\HKzf7X'^2 7 cam^^ti^o 

7"7x-?2 7 ciDmm^Wox. m:ff:^mmm^2 7 a ^\z.umm9i^:fj^i- 
^i:x^mm'^ ^^iim^ ^fi^iiK Mm^ :i-i^}-m^Mm!^ 2 7a ^mmr^ 

ib\zmsQ (Dm0.xnMm-^:^mu 27c {zm^-^fhtz.-^ :ti^y ^ 2 7 e ^ 
e il^gl^$•^J^J^v^#^^^:*5V^T1>. ^ A^^ 2 7 e <D^{:ii£t!c^fc 

15 Ill5 7f:i. ^)^—V':fvy^'^U2 7\zX.^mm^n^^:tly<DmtnF}-=^^-J'^ 

20 ^^-i':4->'(0^;55;fc:i|iel-^il>i-So -r-r >9 :/7X-^^^!;ll^^T5^^- 

^:i. 13 5 8 izi^i" J; 5 l^il . 3 3 X 1 0-3~1.3 3 X 1 O-ep a (10-i~10 
-4To r r) (Omn'&HsS^'j^mVC.fi^tK iS^JStT^^X-^^M^. 13. 3~1 3. 
3kPa (0. l~100Torr) (D^lcmfiMy'^^tiXm^^mXh^^ 
OT<^*lJ*x Wi5'njfe|jij:i5 7'7X-^:Sr®jgi-5^^;x liimf^ii •J::?' 

mi 
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a~13. 3kPa (0. 01~100Torr) (D^m<0:fn'^ P^m^^'^^ 

059 A. i2I59B (Dm.^tJimxl'i. ^'fliXmi-^feiEo/-?— S^X^-Ci^iHulE^^ 

5 /V:/4 8 a*3j;TJ?2 1 2timWc^tl. ^Vl^zfA 8 a ^spg^^jL^ - ^-rfttrfET^a 

•^:^^m8 4(Dmtlii^l. 3 3X10-i~l. 3 3X1 O-'^P ei(DBEtl^-VWiS. 
r^-fex^^|^8 4 4«^^:a@bTV^S^^7K5>^S/•?w-e?$tt5;as, ^(^^ 

meOAU^ mR9B^m2 OKX^ s imi±i^mmih^\^i:^ 2. on 

15 m^:^mim^^^is^1r:^m.mmm^^t^mmm^^t<Dmm^^iro 
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Ar 
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20 V2-^:^^m8 4^\Z.mM^5 0 SCCM(DmmX^ t.tcA r ^ 2 S "LMtD^MX 
^j^b. ^'fb^Iiaf*! T orr (133Pa) (D&tiTXnt>fl^ifK ^^fb^ 
PMMIJ:— J.:7'u-fe>^^ffi8 4©I^JE«rl 0-«To r r (1.3 3X1 Q-^P a) 



wo 2004/030065 



PCT/JP2003/01208S 



46 

10 mx\i.2Q%Tmf^^mz.m\.x\^^:ibii^t^fj^^. 

mei\-t^ X P s (xW6^%:^^^ Vjv) ^^oTfr 5 1^ 6 o A(om%<owm 
15 ETl, DET2l3:J;i9. 1^>^>'^:^l^-T?^ttli-So ^<^^s m^i-£9 0" (om^ 

vmeoB'p^ m^mmnouwimmm-r^xmrnmi^ii^m-^inxif^^o 

xnoftm^Kit^ mmmm<Dmiz\^w<>xms^mi!)m''pvxis^y) . ^^m^ 
25 \z.:is\,^xmmm'7't^i^m^^m^^K.x\r-^^:itf)^t>f}^^o :zrnzLM\^. m^t 

*5v>Tf*s -^-f ^ cijgt^'ffc}:: i «5 5~ 6 %(Dm.m^m7^vfcm\^^^^x}'im^m 
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5 1^6 2 Ji. ^^3a^g2 0lc:M^T^'fkm%4A (0. 4nm) idXTJl A 
(0. 7nm) (^)Ji[$lJ:?i^^U ;l^^^Sulay h7'7X-r§P2 7 Sr^ofc^ 

10 «5 5A (0. 5nm) *3j;tJ«7A (0. 7 nm) Off $l;i?^^bfc^^t>^b 
me sums l^^:*5V^T^^t^:§&DETl*5j;TJ^DET2^-e^^^^3 0" *3 

m.m(Dmm^^\:^x\f^^o 

5tifu m\^(o^m\:M\2.K(ox.'^tmM\^fii^x\^-^^(o}in7Lh^^o % 
fcQo ^m(omhmm^n<^ tc^x\t^ m^iz.m^—mi,^^^ bTv^s t fj^t> 
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^J?:Il/^=SOJOT:^l!J%^i-o fcfcl.m6 4<D^^n. ^MS^S 2 0 IJI^d V 

5 m^i^ym 8 6, 8 7 ^mm \^xn p ^^^t 7 i:^:^ji^mi\:.^(D^. x p s m;^ 

10 06 4 ^mm-r?) iz., mmt. r J; 5 Ij: bT# t^rc^^^b^feiov ^T:n y 

mtSA (0. 8nm) "t?, — ^^UTV^S^ ^ii5t?36>5„ 

8 6, 8 7 fc 7 i?:fy/V-mimm\^ ^^m^ U/c^. r tbtr 
15 y h:7'7XN'tB 2 7 J; ^) ^^bbfc^^o. mble:J;5mi»li^fi-<fc^m 

^ts:^'f^i^mm\^-^\f^x(ommmmtmmt<om^^A.x^\.x\f^^o 

mo. 5nm^/£«9, ^0^(7>M»0it;!jPftJ^ 0 . 1 n m, Mm^itM} 1 2 % 
j^)5JtW:ll^<D0. 1~0. 2nm^c:«I^■t-5(D:6S^^^UV^;li::as5^ 
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5 7 . 1 IB*^^^^=K^S^«^^:*3V^T. 

8 . ^ A 7 IBife©^^3S^M(j:j3V ^-C. 

9 . ^ u—M. 7 ^(DW^iimmmKis\,^x^ 

15 tOI5UV;^f^;^^fi, 

25 11. iJ^ U-J>. 1 |Bife(^>S«^3gi^g{^:*5V^■r. 

12. ^ V— A 1 1 isMi.<^wmi^m^^\f^x. 
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